Abstract. In this work a mean value theorem of Pompeiu's type for functions of two variables is presented. Other related results are given as well.
Introduction
The mean-value theorem (MVT) or Lagrange MVT is considered as one of the most useful and fundamental result in analysis, named after the French mathematician Joseph Lagrange, where he presented his mean value theorem in his book Theorie des functions analytiques in 1797; he states that: "If f is continuous on [a, b] , differentiable on (a, b) then there is a point c, a < c < b, such that
We call such a point c a mean-value point of f . Further note that the mean-value theorem of differentiation can be used to prove that: if f ′ > 0 and every sub-interval contains a point at which f ′ > 0, in particular if f ′ > 0 with f ′ (x) = 0 at only a finite number of points, then f is strictly increasing.
In recent years several authors modified and generalized various types of mean value theorems in different ways and interesting approach. For recent works the reader may refer for example to [1] , [6] , [7] , for general reading the interested researcher may find a hundreds of works cited in the book [5] .
In 1946, Pompeiu established another MVT for real functions defined on a real interval that not containing '0'; nowadays known as Pompeiu's mean value theorem, which states [4] ( see also, p., 83; [5] ): Theorem 1. For every real valued function f differentiable on an interval [a, b] not containing 0 and for all pairs
The geometrical interpretation of this theorem as given in [5] : the tangent at the point (ξ, f (ξ)) intersects on the y-axis at the same point as the secant line connecting the points (x 1 , f (x 1 )) and (x 2 , f (x 2 )).
In 1947, Boggio [2] (see also, p.,92; [5] ) established the following generalization of Pompeiu's mean value theorem 1: Theorem 2. For every real valued functions f and g differentiable on an interval [a, b] not containing 0 and for all pairs
In their famous book [5] ( (
The Result
We begin with the following generalization of Theorem 3 and Theorem 4: 
It is easy to see that H is continuous and differentiable on D, and
and
then we have
This yields the desired result. Then, there exists (ξ 1 , ξ 2 ) ∈ (x 1 , y 1 ) × (x 2 , y 2 ) such that
Proof. Define a real valued function F :
By the assumptions (1)- (3), its easy to see that (1) F is defined on 
Now, using (2.3) and (2.4) on (2.5), we have
that is,
This completes the proof of the theorem.
Next, a characterization of Boggio MVT which is of Cauchy's type for functions of two variables is stated as follows: 
